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Draft Outline of a Scope of Work for 

Assessing Population Effects of Entrainment 

Workplan Element 3-2-2 

(to address CAMT Progress Report 2/7/14, Table 3-2, Element 2) 

 
Note: Comments from Scoping Team members have purposefully be left in this document to provide additional 

context for investigators and reviewers regarding the discussion of entrainment. Text shown in italics is taken directly 

from the Table 3-2 of the CAMT Progress Report (February 2014). 

 

Work Element 3-1-3:   Assessing Population Effects of Entrainment. 

 

Investigators: Rick Deriso, ATTC 

Lenny Grimaldo, ICF (Lead Investigator) 

Ed Gross, RMA 

Josh Korman, Ecometrics 

Bryan Manly, West Inc. 

Mark Maunder, ATTC 

Matt Nobriga, USFWS 

Pete Smith, retired USGS 

 

Key Question:   What are the effects of entrainment of delta smelt on the 

population? 

a. What is the magnitude (e.g. % of population) of adult and 

larval entrainment across different years and 

environmental conditions? 

b. How do different levels of entrainment for adults and 

larvae affect population dynamics, abundance, and 

viability? (Are delta smelt entrained at Project facilities at 

levels that are likely to affect the size and potential for 

recovery of the population in the Estuary?) 

c. Does the proportion of adult delta smelt in the south 

Delta, derived from the Spring Kodiak Trawl, provide a 

more reliable estimate of the proportion of the adults 

entrained than estimates derived from salvage and 

population estimates?  

d. Has the historic carrying capacity (survival rate of delta 

smelt within certain years) been limited by availability of 

scarce resources, such as food? 

 

 

Comment [SAH1]: This question was prompted 
by a concern that estimates of proportional 
entrainment based on salvage and population 

estimates might have very large error bars and 

require multiple assumptions many of which cannot 
be verified. Are their better was of estimating 

proportional entrainment perhaps based on SKT 

data. Would sampling need to be enhanced for the 
SKT to provide a reliable estimate? 

Comment [SAH2]: I was wondering if resource 
limitations through the year may have “density 

dependency” type consequences even though 
populations of smelt are low. That is, the proportion 

of smelt surviving to the next life stage might be 

lower than “normal” for some life stages in some 
years because of a resource constraint. If so, this 

would suggest that the population consequences of 

events prior to the constraint event may be less than 
expected and that our focus should perhaps shift to 

identifying and removing the resources constraint. 
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Relevance/Rationale:  Understanding the proportion of fish lost to entrainment is a 

key issue in the determination of incidental take levels, but a 

broader question is the degree to which entrainment affects 

Delta Smelt population dynamics and viability.  This insight is 

needed to better describe when Delta Smelt entrainment levels 

are at a low or high risk to the population. 

 

Possible Investigative 

Approach: 

Several possible approaches exist to assess the proportion of 

the population entrained:  1) population estimates; 2) relative 

measures and 3) estimates derived from models.  The first 

approach requires estimates of both entrainment losses and 

the population size of Delta Smelt.  A second approach 

considers densities of fish collected at, or near, the export 

facilities can be compared with densities at multiple locations 

across the distribution of the species. A third approach, the 

application of different models (e.g. IBM, life history), could 

be explored as a means to estimate proportional entrainment.  

 

Review existing studies, considering the strength, weaknesses 

and relevance of such work.  

 

Investigative Challenges: 

 

The relationship between salvage and entrainment is poorly  

understood and likely variable, making it difficult to get 

accurate estimates of entrainment (Kimmerer 2011; Miller 

2011; Castillo et al. 2012).  Key information is lacking to 

develop reliable population estimates for Delta Smelt 

(Newman 2008).  A major challenge is that Delta Smelt catch 

in fish surveys has been very low since the onset of the 

Pelagic Organism Decline in 2002 (Sommer et al. 2007). The  

present low detection probability means that uncertainty is 

high about both entrainment and relative population levels.    

 

Methods:  To be determined by investigators. Possibly includes: a list 

specific hypotheses to be tested; identification and 

specification of covariates, relevant data sets, and modeling 

and statistical methods. 

 

Resources available to investigators:  

IEP survey data including catch per unit effort and abiotic 

data, 

Larval survey data, 

Synthetic turbidity data, 

Bathymetry and water volume data, 
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Velocity data, 

Phytoplankton survey data, 

Zooplankton survey data, 

Data from continuous water quality recorders at a limited 

number of locations; 

Salvage data, 

GIS services, 

Informal discussion or review with scoping group members 

and advisors.   

 

Example Draft Hypotheses: a. Delta Smelt are entrained at Project facilities at levels that 

are likely to affect the long-term abundance and potential 

for recovery of the Delta Smelt population 

b. The proportion of adult delta smelt in the south Delta, 

derived from the Spring Kodiak Trawl, provide a more 

reliable estimate of the proportion entrained than 

estimates derived from salvage and population estimates  

c. The survival rate of delta smelt within certain years has 

been limited by availability of certain necessary 

resources. 

Applications of Findings To 

Management: 

 

The proportional entrainment of Delta Smelt is a major 

management issue for the establishment of take limits in the 

Delta Smelt Biological Opinion (FWS 2008).  

 

Technology Transfer:  Investigators should be prepared to provide a written report, 

manuscript, and a presentation of findings to CSAMP. 

Investigators should provide data sets, including covariates 

utilized in analyses, and any model that have been developed, 

to the scoping group at the completion of the study.   
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